We have compared a new intubation manoeuvre using a fibreoptic bronchoscope with conventional blind placement of a double-lumen tube. Thirty adult patients who presented for thoracoscopy requiring one-lung ventilation underwent endobronchial intubation with a doublelumen tube inserted either in the conventional blind way or using a fibreoptic bronchoscope. There were four misplacements of the double-lumen tube using the conventional method but none using the bronchoscope. In addition, the bronchoscope allowed more rapid intubation (mean 106 vs 347 s). The results suggest that the fibreoptic-guided method of inserting the double-lumen tube was a satisfactory alternative to the conventional one.
The use of a double-lumen tube during anaesthesia for lung isolation is a well-established technique. Over the years, these tubes were placed blindly and confirmation based on the maxim of 'looks good, feels good, and sounds good'. However, blind placement of double-lumen tubes can cause complications such as bronchial damage from overinflation of the tracheal or bronchial cuff. 1 2 In addition, recent studies have shown that a blind approach can often result in malplacement (34%, 30%, 78%). [4] [5] [6] After clinical placement, a fibreoptic bronchoscope has been strongly advocated for checking the position of the double-lumen tube. We wished to see if the fibreoptic bronchoscope could be used as the initial guide to placement of a double-lumen tube, to limit the potential complications of malpositioning that can lead to bronchial damage.
Methods and results
After obtaining approval from the Institutional Ethics Committee and informed patient consent, we studied 30 ASA I-II patients undergoing elective thoracoscopic procedures requiring one-lung ventilation. Three-lead electrocardiogram, invasive arterial pressure and pulse oximetry were monitored continuously. After preoxygenation, patients were given propofol 2.5 mg kg -1 , fentanyl 2 µg kg -1 and atracurium 0.5 mg kg -1 i.v. The lungs were ventilated with 1.5-2% isoflurane and 100% oxygen until laryngoscopy and intubation. Patients were allocated randomly, using © British Journal of Anaesthesia sealed envelopes, to one of two groups for intubation which was performed by the same anaesthetist (K. K. F.). A French No. 37 left-sided Broncho-cath (Mallinckrodt Medical, Athlone, Ireland) double-lumen tube was used for male patients and No. 35 for female patients.
In patients in group 1, intubation was performed with the double-lumen tube in a conventional manner. After laryngoscopy, the double-lumen tube was introduced into the glottic opening and rotated counterclockwise. The stylet was removed when the bronchial cuff had passed the vocal cords. The double-lumen tube was then advanced until resistance was encountered. Correct placement was assessed by visual inspection and auscultation of the chest while separately clamping each lumen. The time for clinical placement was recorded. The position of the double-lumen tube was confirmed using the fibreoptic bronchoscope and appropriate adjustment made, and the time taken for the fibreoptic check and adjustment was noted. In patients in group 2, the trachea was intubated using a fibreoptic bronchoscope. As in group 1, the double-lumen tube was introduced into the glottic opening after laryngoscopy and turned counterclockwise. The stylet was then removed. A fibreoptic bronchoscope (Olympus LF-2; 3.4 mm diameter) was then introduced into the tracheal lumen by another anaesthetist (K. F. C.) until the bronchial cuff was visible through the distal end of the tracheal lumen of the doublelumen tube. The double-lumen tube was then advanced together with the bronchoscope into the trachea until the Fibreoptic-guided double-lumen tube placement carina was seen. The bronchial end of the double-lumen tube was then carefully advanced into the left mainstem bronchus until the proximal end of the bronchial cuff was seen just below the carina. The bronchoscope was inserted into the bronchial lumen to ensure that all three secondary divisions of the left main bronchus could be seen. The time for this method of placement was recorded. Clinical confirmation was subsequently performed in a conventional manner and the time taken noted. Patients in the two groups were comparable in age, sex, weight and height (Table 1) . Mean time for clinical placement of the double-lumen tube in group 1 was 193 (range 80-300) s and mean time for bronchoscopic confirmation with tube adjustment was 153 (40-320) s (total mean time 347 s) ( Table 1 ). In three of 15 patients in group 1, the double-lumen tubes placed blindly were inserted too far into the left main bronchus. Another patient had herniation of the bronchial cuff, partially obstructing the right mainstem bronchus. In group 2, mean time for placement of the double-lumen tube with the use of the fibreoptic bronchoscope was 79.4 (range 37-140) s (Table  1) . Clinical confirmation took only 26.8 (30-130) s (total mean time 106.2 s; group 1 vs group 2, PϽ0.05).
Comment
Various methods have been used to place and confirm the position of double-lumen tubes. These include auscultation and unilateral clamping, capnography, spirometry and using endobronchial cuff pressure monitoring. Fibreoptic bronchoscopy is often recommended to confirm the position of double-lumen tubes. Our study has shown that using a fibreoptic bronchoscope as the initial guide to placement of 921 a double-lumen tube is a good alternative to the traditional 'blind' method of insertion. This allowed easy and accurate intubation of the left main bronchus as it was performed under direct vision. This could be done even in patients where auscultation of breath sounds was difficult such as those with pulmonary collapse from pneumothorax, empyema or tumours.
In contrast with the recent study of Boucek and colleagues 3 where the blind (conventional) approach was twice as fast as the directed approach (88 vs 181 s), we found that placement of the double-lumen tube under direct vision reduced considerably the time required for successful intubation and clinical confirmation of the intubation attempt. Our results suggested that the fibreoptic-guided approach would enable the anaesthetist to isolate the lung quickly, particularly in situations where differential ventilation is crucial (e.g. pneumothorax or bronchopleural fistula).
Poor positioning of the double-lumen tube after conventional intubation (group 1) was similar to previous studies (37%). 4 This was less frequent when the fibreoptic bronchoscope was used (group 2). An added advantage of using the fibreoptic bronchoscope for insertion of a double-lumen tube was that the bronchial cuff could be inflated under direct vision so that overinflation and possible cuff herniation could be detected before complications occurred. We conclude that the fibreoptic bronchoscope-guided method of insertion was a useful alternative to the conventional method, allowing accurate placement of the double-lumen tube in less time.
